Ha Long Bay, situated in the Gulf of Tonkin in the north of Vietnam, is one of seven new natural wonders of the world. Recently, six new endemic plant species including several Chirita species have been detected on the karst limestone islands of this region [1] . The genus Chirita, which is mainly distributed in Southeast Asia, belongs to the family Gesneriaceae. Based on molecular phylogenetic investigations Chirita was recently recognized as an artificial, polyphyletic genus and therefore reorganized transferring parts of the genus to Primulina [2] . In the folk medicine, some Chirita species are used for the treatment of bone fractures, wounds, pains, arthritis and anemia [3] . Previous phytochemical studies on other Chirita species revealed mainly phenylethanoid glycosides, flavonoids and quinines [4] [5] [6] [7] [8] . About 20 Chirita species were reported in Vietnam, but only few of them were investigated. Until now there are no reports about chemical constituents of Chirita drakei Burtt.
Phytochemical investigations of the aerial parts of C. drakei Burtt growing on limestone mountain slopes of Ha Long Bay islands resulted in the isolation of the new phenylethanoid glycosides 2- (3,4- (2) , named chiridrakoside B together with twelve known compounds comprising cusianoside B (3) [9, 10] , desrhamnosyl isoacteoside (4) [11] , chiritoside C (5) [8] , brachyanin D (6) [12] , 2-(3,4-dihydroxyphenyl)ethyl--Dglucopyranoside (7) [13] , (+)-lariciresinol (8) [14] , (+)isolariciresinol (9) [15] , epoxyconiferyl alcohol (10) [16] , digiferruginol (11) [17] , cannabiside B (12) [18, 19] , 24methylenelanost-8-en-3-ol (13) [20, 21] and 3,24-dihydroxyurs-12-en-28-oic acid (14) [22] . The structures of all compounds were elucidated by MS and NMR investigations and by comparison of spectral data with data published in the above mentioned references. obtained from the Acanthaceae Strobilanthes cusia Bremek [9] . The structure of compound 3, also known as conandroside, was previously verified by synthesis [10] . named chiridrakoside B. The structure of compound 2 was previously mentioned in a Japanese patent as a potential ultraviolet light absorber, however, the compound was not isolated as natural product before or elucidated in detail [23] .
The cytotoxic activity of all isolated compounds was evaluated against the four human cancer cell lines KB (mouth epidermal carcinoma), HepG2 (hepatocellular carcinoma), Lu (lung carcinoma) and MCF7 (breast carcinoma). Compound 10 was active against all four tested cancer cell lines with IC 50 values between 46-128 µM ( Table 2 ). Besides these, compound 12 showed moderate activity against MCF7 and compound 14 against all four tested cell lines. In summary, this is the first report on chemical constituents of C. drakei (= Primulina drakei) and their cytotoxic activity against four human cancer cell lines (KB, HepG2, Lu, MCF7). The present study describes the isolation of fourteen compounds from the aerial parts of this species comprising seven phenylethanoid glycosides (1-7) inclosing the two novel compounds 1 and 2, two lignans (8, 9) , a phenylpropanoid (10), an anthraquinone (11), a furan derivative (12) and two triterpenes (13, 14) . Phenolic glycosides Chemical constituents of Chirita drakei Natural Product Communications Vol. 12 (4) 2017 565 replace as chemotaxonomic markers within the Gesneriaceae family the otherwise wide spread chlorogenic acid [24] . All isolated compounds, except 4, 5 and 11, were obtained for the first time from the genera Chirita or Primulina. The epoxyconiferyl alcohol (10) was the most active compound in the cytotoxicity test whereas the phenylethanoid glycosides did not inhibit the growth of the tested cancer cell lines up to a concentration of 200 µM. 
Extraction and isolation:
The dried powdered aerial parts of C. drakei (1700 g) were extracted exhaustively with MeOH:H 2 O (9:1) at room temperature. The organic solvent was evaporated under reduced pressure and the aq. solution was successively partitioned with n-hexane, ethyl acetate and n-butanol. After evaporation of organic solvents, the respective extracts were obtained. The n-BuOH extract (55 g) was chromatographed over a silica gel column, eluted with a gradient solvent system of CH 2 Cl 2 :MeOH (from 100:0 to 0:100), to give 5 fractions (F1-F5). Fraction F4 (11 g) was further separated on silica gel using an EtOAc:MeOH:H 2 O (from 5:0.5:0 to 2.5:0.5:0.1) gradient resulting in 5 subfractions (F4.1-F4.5). The subfraction F4.1 (1 g) was subjected to repeated column chromatography over silica gel, eluting with a gradient system of EtOAc:MeOH:H 2 O (from 5:0.5:0.1 to 2.5:0.5:0.1), followed by RP-18 (MeOH:H 2 O, 2:3) and sephadex LH-20 (MeOH) to yield compound 3 (30 mg). By the same procedure compounds 2 (20 mg), 6 (10 mg) and 7 (20 mg) were obtained from subfraction F4.2 (3 g) and compounds 4 (10 mg) and 12 (10 mg) from subfraction F4.5 (2.5 g). The fraction F5 (7 g) was fractionated on a silica gel column eluting with a CH 2 Cl 2 :MeOH:H 2 O (from 4:1:0.1 to 2:1:0.1) gradient to furnish 5 subfractions (F5.1-F5.5). The subfraction F5.2 (0.5 g) was rechromatographed at first on a silica gel column CH 2 Cl 2 :MeOH:H 2 O (from 3.5:1:0.1 to 2:1:0.1), followed by RP-18 [(CH 3 ) 2 CO:H 2 O, 3:7] and Sephadex LH-20 (MeOH) to isolate compounds 1 (10 mg) and 5 (10 mg). The EtOAc extract (10.8 g) was subjected to silica gel column chromatography eluting with a gradient solvent system of CH 2 Cl 2 :MeOH (from 100:0 to 0:100) to furnish 12 fractions. Repeated column chromatography of these fractions on silica gel using gradients with increasing polarity of nhexane:ethyl acetate or CH 2 Cl 2 :MeOH yielded 8 (11mg), 9 (15 mg), 10 (15mg) and 11 (5mg). Besides, β-sitosterol and -sitosterol glucoside crystallized during isolation. The n-hexane extract (10 g) was purified on a silica gel column eluting with increasing polarity of n-hexane:ethyl acetate mixture to obtain compounds 13 (7 mg) and 14 (8 mg) . 
Bioactivity tests:
Cytotoxicity tests were performed according to Likhiwitayawuid et al. [25] and Skehan et al. [26] at different concentrations in 96-well plates. The KB, MCF-7 and Hep-G2 cell lines were maintained in RPMI-1640 culture medium with 10% fetal bovine serum (FBS). The Lu cell line was maintained in DMEM culture medium with 10% fetal bovine serum (FBS). Ellipticine was used as positive control.
